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1
MAGNETIC FIELD DISTRIBUTION
CONTROL APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of priority to Korean
Patent Application No. 10-2013-0095243 filed on Aug. 12,
2013, the entire contents of which are incorporated herein by
reference.

TECHNICAL FIELD

The present inventive concept relates to a wireless power
transmission technology, and particularly, to a magnetic field
distribution control apparatus which changes a magnetic field
distribution by shifting a position of a ferrite frame in a fixed
coil using properties of a ferrite substance collecting mag-
netic flux.

BACKGROUND

Wireless power transmission is a technology which con-
verts electrical energy into magnetic energy and transmits
electric power without electric wires. Such a method trans-
mits electric power based on electromotive force induced in a
coilinarod portion (e.g., battery) area, and this electromotive
force is proportional to a magnetic flux interlinked with the
coil. Therefore, the most important factor in determining
transmission efficiency is to highly interlink magnetic flux
produced by a coil in a power portion (e.g., charger) area with
the coil in the rod portion (e.g., battery) area.

A transmitter using such wireless power transmission
largely includes a coil, a ferrite, a variable capacitor, and the
like. The ferrite is a substance which is largely used for
wireless power transmission because it increases the size of a
magnetic field and the inductance value of a coil.

The coil is used to induce the magnetic field while the
ferrite is used to increase the size of the magnetic field. The
variable capacitor is used to adjust a resonance in a drive
frequency band by offsetting the inductance value of the coil.

Most ferrites used to increase the size of the magnetic field
are fixed around the coil and thus the magnetic field has a
fixed direction, as shown in FIGS. 1 and 2. Referring to FIG.
1, a ferrite 110 is fixed around a coil 120.

For a clear understanding, FIG. 2 is shown as a cross-
sectional view taken along line I-I' in FIG. 1. Referring to
FIG. 2, the coil 120 is placed on a rod portion 130 and the
ferrite 110 is airtightly located inside the coil 120. Accord-
ingly, a magnetic field 201 is concentrated only over the
ferrite 110.

In other words, such a method has good efficiency if the
coil in the rod portion (battery) area is placed at a given
position for charging the rod portion, but has deteriorated
efficiency if the coil in the rod portion area deviates from the
given position.

SUMMARY

An aspect of the present inventive concept relates to a
magnetic field distribution control apparatus which changes a
magnetic field distribution by shifting a position of a ferrite
frame in a fixed coil.

Other objects and advantages of the present inventive con-
cept can be understood by the following description, and
become apparent with reference to embodiments of the
present inventive concept. The technical solution of the
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2

present inventive concept can be achieved by providing a
magnetic field distribution control apparatus which changes a
magnetic field distribution by shifting a position of a ferrite
frame in a fixed coil.

An aspect of the present inventive concept encompasses a
magnetic field distribution control apparatus including a rod
portion, a coil disposed at one side of an upper surface of the
rod portion, and a ferrite movably disposed within the coil and
configured to produce a magnetic field.

The coil may be arranged in an annular form and the ferrite
may have a circular shape.

A distribution direction of the produced magnetic field
may be a direction upward from the ferrite.

A distribution direction of the produced magnetic field
may vary according to movement of the ferrite.

Another aspect of the present inventive concept relates to a
magnetic field distribution control apparatus including a rod
portion, a first ferrite disposed at one side of an upper surface
of'the rod portion, a second ferrite disposed at one side of an
upper surface of the first ferrite, a coil disposed at an inner
side of the second ferrite, and a third ferrite movably disposed
within the coil and configured to produce a magnetic field.

The coil may be arranged to come into contact with the
inner side of the second ferrite.

The coil may be arranged in an annular form and the third
ferrite may have a circular shape.

A distribution direction of the produced magnetic field
may be a direction upward from the third ferrite.

A distribution direction of the produced magnetic field
may vary according to movement of the third ferrite.

Still another aspect of the present inventive concept relates
to a magnetic field distribution control apparatus including a
rod portion, a plurality of ferrites, each of which is disposed at
anupper surface of the rod portion to produce a magnetic field
and has a groove, and a coil movably disposed within the
groove.

The plural ferrites may be installed such that each of the
ferrites is inserted into the rod portion to a certain depth and
abottom surface of the groove is flush with a surface of the rod
portion.

The coil may be arranged in an annular form and the plural
ferrites may be arranged in a circular form while each thereof
has a horizontal bar shape.

A distribution direction of the produced magnetic field
may be a direction upward from the plural ferrite.

A distribution direction of the produced magnetic field
may vary according to movement of the coil.

Another aspect of the present inventive concept encom-
passes a transmitter including a magnetic field distribution
control apparatus described above, and a capacitor to adjust a
resonance in a drive frequency band by offsetting an induc-
tance value of a coil.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top view typically illustrating a magnetic field
distribution control apparatus for wireless power transmis-
sion using a ferrite.

FIG. 2 is a cross-sectional view taken along line I-I' in FIG.
1.

FIG. 3 is atop view illustrating a magnetic field distribution
control apparatus for wireless power transmission in accor-
dance with an embodiment of the present inventive concept.

FIG. 4 is a cross-sectional view taken along line II-II' in
FIG. 3.
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FIG. 51s atop view illustrating a magnetic field distribution
control apparatus for wireless power transmission in accor-
dance with another embodiment of the present inventive con-
cept.

FIG. 6 is a cross-sectional view taken along line III-IIT' in
FIG. 5.

FIG.71s atop view illustrating a magnetic field distribution
control apparatus for wireless power transmission in accor-
dance with a further embodiment of the present inventive
concept.

FIG. 8 is a cross-sectional view taken along line IV-IV' in
FIG. 7.

DETAILED DESCRIPTION

A magnetic field distribution control apparatus for wireless
power transmission according to exemplary embodiments of
the present inventive concept will be described below in more
detail with reference to the accompanying drawings. The
present inventive concept may, however, be embodied in dif-
ferent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the present inventive
concept to those skilled in the art. Throughout the disclosure,
like reference numerals refer to like parts throughout the
various figures and embodiments of the present inventive
concept.

FIG. 3is atop view illustrating a magnetic field distribution
control apparatus for wireless power transmission in accor-
dance with an embodiment of the present inventive concept.
Referring to FIG. 3, the magnetic field distribution control
apparatus 300 may include a rod portion 330, a coil 320
disposed at one side of an upper surface of the rod portion
330, and a ferrite 310 which is movably disposed within the
coil 320 and produces a magnetic field.

FIG. 4 is a cross-sectional view taken along line II-II' in
FIG. 3. Referring to FIG. 4, the rod portion 330, the ferrite
310, and the coil 320 may be located in serial order from the
bottom. Particularly, FIG. 4 shows a state in which the ferrite
310 moves to the left side within the coil 320.

The rod portion 330 may be a battery part and may interlink
a magnetic flux produced by a coil in a charger (not shown)
area, which is a power portion, with the coil 320.

The ferrite 310 may move on the rod portion 330 as indi-
cated by an arrow 402. That is, a space may be defined
between the ferrite 310 and the coil 320 and the ferrite 310
may move within the space as occasion demands.

The direction of a magnetic field 401 may also vary accord-
ing to movement of the ferrite 310. In FIG. 4, the distribution
direction of the magnetic field 401 may be a direction upward
from the ferrite 310. In other words, the distribution direction
may be upward from an upper surface of the ferrite 310.

Although the coil 320 is arranged in an annular form in
FIGS. 3 and 4, the present inventive concept is not limited
thereto. For example, the coil 320 may be arranged in a
triangular form, a square form, an octagonal form, or the like.

The ferrite 310 may also be formed in a triangular shape, a
square shape, an octagonal shape, or the like as well as a
circular shape so as to correspond to the form of the coil 320.

FIG. 51s atop view illustrating a magnetic field distribution
control apparatus for wireless power transmission in accor-
dance with another embodiment of the present inventive con-
cept. Referring to FIG. 5, a second ferrite 512 and a third
ferrite 513 may be disposed on a rod portion 530, and a coil
520 is disposed between the ferrites 512 and 513.
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FIG. 6 is a cross-sectional view taken along line III-III' in
FIG. 5. Referring to FIG. 6, a magnetic field distribution
control apparatus 500 may include the rod portion 530, a first
ferrite 610 disposed at one side of an upper surface of the rod
portion 530, the second ferrite 512 disposed at one side of an
upper surface of the first ferrite 610, the coil 520 disposed
inside the second ferrite 512, and the third ferrite 513 which
is movably disposed within the coil and produces a magnetic
field.

Referring to FIG. 6, the rod portion 530, the first ferrite
610, the second ferrite 512, the third ferrite 513, and the coil
520 may be located in serial order from the bottom. In addi-
tion, the coil 520 may be placed between the second ferrite
512 and the third ferrite 513. Particularly, FIG. 6 shows a state
in which the third ferrite 513 moves to the left side within the
coil 520.

Therod portion 530 may be a battery part and may interlink
a magnetic flux produced by a coil in a charger (not shown)
area, which is a power portion, with the coil 520.

The third ferrite 513 may move on the first ferrite 610 as
indicated by an arrow 602. That is, a space may be defined
between the third ferrite 513 and the coil 520 so that the third
ferrite 513 may move within the space as occasion demands.

The coil 520 may be arranged to come into contact with an
inner surface of the second ferrite 512 for such a space.

The direction of a magnetic field 601 may also vary accord-
ing to movement of the third ferrite 513. In FIG. 6, the distri-
bution direction of the magnetic field 601 may be a direction
upward from the third ferrite 513. In other words, the distri-
bution direction may be upward from an upper surface of the
third ferrite 513.

Although the coil 520 is arranged in an annular form in
FIGS. 5 and 6, the present inventive concept is not limited
thereto. For example, the coil 520 may be arranged in a
triangular form, a square form, an octagonal form, or the like.

Each of the ferrites 512 and 513 may also be formed in a
triangular shape, a square shape, an octagonal shape, or the
like, as well as a circular shape so as to correspond to the form
of the coil 520.

FIG.71s atop view illustrating a magnetic field distribution
control apparatus for wireless power transmission in accor-
dance with a further embodiment of the present inventive
concept. Referring to FIG. 7, a magnetic field distribution
control apparatus 700 may include a rod portion 730, a plu-
rality of ferrites 710-1, 710-2, and a coil 720. Each of the
ferrites 710-1, 710-2 may be disposed at an upper surface of
the rod portion 730 to produce a magnetic field and may have
a groove 711, so that the coil 720 is movably disposed within
the groove 711.

FIG. 8 is a cross-sectional view taken along line IV-IV' in
FIG. 7. Referring to FIG. 8, the rod portion 730, ferrites 710-1
and 710-2, and the coil 720 may be located in serial order
from the bottom.

Unlike the embodiments shown in FIGS. 3 to 6, the coil 720
may move within each of the ferrites 710-1, 710-2 in FIG. 8.
In other words, the coil 720 may move within the groove 711
formed in each of the ferrites 710-1, 710-2. Particularly, FIG.
8 shows a state in which the coil 720 moves to the most right
side within the groove 711.

Therod portion 730 may be a battery part and may interlink
a magnetic flux produced by a coil in a charger (not shown)
area, which is a power portion, with the coil 720.

The coil 720 may move within the groove 711 formed in
the ferrite 710-1, 710-2 as indicated by an arrow 802. That is,
a space may be defined in the groove 711 formed in the ferrite
710-1, 710-2 and the coil 720 may move within the space as
occasion demands.
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Each of the ferrites 710-1, 710-2 may be installed so as to
be inserted into the rod portion 730 to a certain depth. In other
words, each of the ferrites 710-1, 710-2 may be installed such
that a bottom surface of the groove 711 is flush with a surface
of the rod portion 730.

In addition, the coil 720 may be arranged in an annular
form. The plural ferrites 710-1, 710-2 may be arranged in a
circular form while each thereof has a horizontal bar shape.
The ferrites 710-1, 710-2 may also be arranged in a triangular
form, a square form, an octagonal form, or the like

Referring to FIG. 8, the distribution direction of a magnetic
field 801 produced according to movement of the coil 720
may be a direction upward from the plural ferrites 710-1,
710-2.

The distribution direction of the produced magnetic field
may vary according to movement of the coil 720. In a case of
FIG. 8, the distribution intensity of the magnetic field may be
changed according to movement of the coil 720. In other
words, in FIG. 8, when the coil 720 moves to the right side, the
distribution intensity of the magnetic field may be high at a
right section of the first ferrite 710-1, compared with a left
section thereof. The second ferrite 710-2 may also be applied
similarly to the above case.

Meanwhile, according to a further embodiment of the
present inventive concept, a transmitter for wireless power
transmission may include the above-mentioned magnetic
field distribution control apparatus 300, 500, or 700. A
capacitor (not shown) may be provided to adjust a resonance
in a drive frequency band by offsetting an inductance value of
a coil.

In accordance with the exemplary embodiments of the
present inventive concept, it may be possible to interlink a
large amount of magnetic flux with a coil on a rod portion by
changing a magnetic field distribution.
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Inaddition, a plurality of rod portions may be intensively or
evenly charged by a change in magnetic field distribution
during charging thereof.

While the present inventive concept has been described
with respect to the specific embodiments, it will be apparent
to those skilled in the art that various changes and modifica-
tions may be made without departing from the spirit and
scope of the inventive concept as defined in the following
claims.

What is claimed is:

1. A magnetic field distribution control apparatus, compris-
ing:

a rod portion;

aplurality of ferrites, each of which is disposed at an upper

surface of'the rod portion to produce a magnetic field and
has a groove; and

a coil movably disposed within the groove,

wherein a distribution direction of the produced magnetic

field varies according to movement of the coil.

2. The magnetic field distribution control apparatus of
claim 1, wherein the plurality of ferrites are disposed such
that each of the ferrites is disposed into the rod portion to a
certain depth and a bottom surface of the groove is flush with
a surface of the rod portion.

3. The magnetic field distribution control apparatus of
claim 1, wherein the coil is arranged in an annular form and
the plurality of ferrites are arranged in a circular form while
each of the ferrites has a horizontal bar shape.

4. The magnetic field distribution control apparatus of
claim 1, wherein the distribution direction of the produced
magnetic field is a direction upward from the plurality of
ferrites.



